Problem Set #2
Due: 19 September 2007

1. Show that the tangent lines to the path &@: R — R3 given by @&(t) := 3t7+ 3t27+ 263k
make a constant angle with the line y =0, z = z.

2. Consider the path 3: (0,7) — R2 given by 8(t) := sin(t)7+ (cos(t) + In(tan(t/2))) 7.
The underlying curve is called the tractrizx.
(a) Show that ﬁ is nonsingular at everywhere except t = /2.
(b) Show that the length of the segment of the tangent of the tractrix between the
point of tangency and the y-axis is constantly equal to 1.

Remark. The identity sin(26) = 2sin(#) cos(f) may be useful in part (a).

3. Let ¥: R — R3 be the path defined by J(t) := €2 sin(t)7 + ¢ cos(t)7+ k. The
underlying curve is called a logarithmic spiral.
(a) Show that tlim fto |7’ (w)|| du is finite; that is, the path 4 has finite length over

the infinite interval (—o0, 0].
(b) Determine the moving frame (7', N, B) and compute the curvature and torsion
for 4.
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